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ABSTRACT: Shrimp farming is an attractive and fast growing sector of earning and 
source of aquatic live food production in the world. Shrimp farming is still in infancy in 
Pakistan. This article described a brief history, current status and future perspectives of 
shrimp farming along with aquaculture opportunities in the coastal areas of Pakistan. 
Major barriers facing by this industry such as lack of feed, hatchery production and 
broodstock management were highlighted. It suggested some recommendations to 
overcome these barriers for the sustainable development of shrimp farming in the country 
by adopting advanced techniques and experiences from other countries. Broodstock 
management and importance of native species and environmental risk of exotic species 
were also discussed. 
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INTRODUCTION 
 
Shrimp aquaculture is fastest growing industry in the world and cultured shrimps 
from commercial aquaculture operations now contributes at least 50% to the world's total 
supply of shrimp (Chowdhury et al., 2010). Asian countries contributes 91% of the 
shrimp production, leading the world production from 838×103 tons in 1991 to 32×105 
tons in 2012 (FAO, 2010). There are many factors responsible for fast expansion of 
shrimp farming mainly include high profits, foreign currency earning and high demand 
with increasing world population. Apart from its rapid expansion, this industry has 
environmental concerns and facing disease problems (Rönnbäck, 2002; Biao and Kaijin, 
2007; Thi et al., 2010). 
Species selection is also the key factor in term of high production and maximum 
survival rate. There are many commercially important aquaculture shrimp species such as 
Penaeus vannamei, Penaeus indicus, Fenneropenaeus merguiensis and Penaeus 
chinensis but Penaeus monodon accounts for more than half of the total shrimp 
aquaculture output in the world (Rosenberry, 1999). All these species have advantages 
and disadvantages for their suitability in aquaculture. However advance research in 
growing techniques, development of good quality feed and water quality management 
etc. can definitely improve the growth and survival rate of the species. These species are 
widely cultured in many countries of the world. The largest producers are China, India, 
Bangladesh, Thailand, Vietnam, Ecuador, Australia and America. There are twenty seven 
species of shrimps distributed along the Pakistan margin of Arabian Sea, out of which 
three species are important for aquaculture. P. monodon and P. indicus are rare while F. 
merguiensis is most suitable for farming because it is dominant in the local environment 
(Zupanovic, 1971; Zalinge et al., 1987).  
 Pakistan Journal of Marine Sciences, Vol. 22(1&2), 2013. 
  
34 
Pakistan is located in the south Asia along the Arabian Sea. More than 35% people 
living along the coastal area are associated with capture fisheries. Marine capture 
fisheries play a major role in total fishery production of the country. Freshwater 
aquaculture is well developed as compare to marine culture which is almost absent. Most 
of the freshwater aquaculture production is mainly attributed to central and northern part 
of the country. Aquaculture production of the country has been raised to 48.68% while 
capture fisheries reduced to 4.80% from 2003 to 2012 (Fig. 1; FAO, 2010). The 
decreasing trend in marine fishery could be due to declining wild stock and over fishing. 
Therefore, the establishment of marine aquaculture is required to secure the natural stock 
and overcome the food demand of the country. 
 
Fig. 1. Statistics of capture fisheries and aquaculture production of Pakistan from 2003 to 
2009 (Source; FAO, 2010). 
 
The aim of this study is to highlight the shrimp culture status in Pakistan, including 
history and future prospects following experience from other countries. To promote the 
selection of locally abundant species for farming in the local environment and to present 
some tools for the development of farming in the country. 
Coastal areas of Pakistan: 
Climate of Pakistan is largely arid and semi-arid, receiving less than 250 mm annual 
rainfall, with the driest regions receiving less than 125 mm of rain annually. Pakistan has 
the coastline of around 1000 km long extending from the Indian border on the east to the 
Iranian border in the west. The Exclusive Economic Zone (EEZ) of Pakistan is about 24× 
104 sq. km and is rich in marine resources (Khan, 2011). The water current direction is 
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clockwise during the southwest monsoon season and anti-clockwise during the northeast 
monsoon season. The coastal area is divided into Makran and Indus Coasts (Fig. 2). 
There are three major estuaries in Pakistan; the largest is Indus estuary on the Sindh 
coast. The other two are the Hingol and Dasht estuaries both located on the Makran coast. 
Indus delta is composed fan of many creeks including the Khobar creek near to Keti 
Bunder where Indus River flows into Arabian Sea. The average salinity is 36 ppt, The 
coastal areas of Pakistan have characteristics of muddy, sandy and rocky shores.  
 
Fig. 2. Map of the coastal area of Pakistan showing commercial shrimp farms. 
 
Aquaculture importance of F. merguiensis: 
F. merguiensis (De Man, 1888) with the common name Banana Shrimp (FAO name) 
and locally called “Jaira” (large) is abundant species in Pakistan coastal waters. It is 
distributed from Gawadar (Makran Coast) to Keti bunder (Sindh coast) (WWF, 2008). 
This species has some advantages to be grown in grow-out ponds. It is fairly fast 
growing, especially when cultured in tanks at a density of 15/m2 it reached a size of 14 g 
in 16 weeks (Forster and Beard, 1974). It can be cultured with other species, in 
polyculture with milkfish in earthen ponds; females grew to about 28 g and males to 
about 12 g in 160 days biculture with P. monodon (Gundermann and Popper, 1975; 
Hariati et al., 1998). Wild gravid females of this species easily obtained or reared brood 
stock could be used for hatchery production and maturity in captivity is relatively easy 
(Hoang et al., 2002; Ayub and Ahmed, 2002; Waikhom and Pillai, 2011). Survival and 
growth rate is high during the first three months and has good tolerance of salinity (FAO, 
1978; Zacharia and Kakati, 2002). Its exoskeleton is relatively thin, giving greater portion 
of edible meat to total weight. Furthermore P. indicus and F. merguiensis species have 
attracted attention recently because they tolerate low water quality better than P. 
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monodon, they can be grown at high densities,  larval rearing is easy and survive well in 
extensive and semi-intensive ponds, tolerate a wide range of salinities and temperatures, 
low protein requirement, However, larvae of this species are found to be weaker than 
other species and juveniles and adult cannot stand rough handling (FAO, 1978: 
Rosenberry, 2006). The market price of this these species are lower than P. monodon. 
This reason makes P. monodon more attractive culture species to the famer than P. 
indicus and F. merguiensis.  
 
Table 1. Detail of extensive, semi-intensive and intensive farming practices of 
growout phases for shrimp aquaculture. Source: Shiva and Karir (1997); 
Primavera (1998); Rosenberry (1999). 
 
 Extensive Semi-intensive Intensive 
Pond size (ha) 1-10 1-2 0.1-1 
Stocking  Natural + artificial Artificial Artificial 
Stocking density 
(seed/m2) 1-3 3-10 10-50 
Seed source Wild + hatchery Wild + hatchery Hatchery 
Annual 
production 0.6-1.5 tons/ha/yr 2-6 tons/ha/yr 
7-15 
tons/ha/yr 
Feed source  Natural Natural + Formulated  Formulated 
Fertilizers  Yes Yes Yes 
Water exchange Tidal + pumping <5% daily 
Pumping 
<25% daily 
Pumping 
>30% daily 
Aeration No Yes Yes 
Diversity of crops 
Majority 
monoculture 
some polyculture 
with fish 
Monoculture Monoculture 
Disease problems  Rare Moderate to frequent Frequent 
Employment  <7 persons/ha 1-3 persons/ha 1 person/ha 
Production cost 
per kg US $1-3 US $2-6 US $4-8 
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Exotic species in aquaculture: 
In Pakistan, recently few investors has stocked larvae and brooders imported from 
other countries for high production and profit. On one hand it is appreciable for the 
development of shrimp farming in the country while on other hand the transfers and 
introductions of the few preferred culture species for the high commercial production of 
shrimp should be avoided because such introductions and transfers may lead to 
competition, genetic introgression with endemic fauna and introduction of pathogens and 
parasites; only native species should be cultured to minimize the spread of disease 
(Lightner et al., 1997; Ronnback, 2002; Hewitt et al., 2006). To promote the native 
species it is important to develop advance rearing techniques under local environmental 
conditions.. 
Culture systems for shrimp farming: 
There are three culture systems or phases of shrimp farming including hatchery, 
nursery and grow-out in practice worldwide (Rönnbäck, 2001; Whetstone et al., 2002). 
Hatchery is the first phase to produce seeds or postlarvae in closed system in captivity. 
Nursery ponds are smaller ponds or intensive raceways that serve as an intermediate 
phase between the hatchery and the growout ponds. Nurseries can be used to increase 
shrimp size for stocking grow-out ponds (Rönnbäck, 2001; Whetstone et al., 2002). 
Sometime hatchery produced larvae are directly stocked into grow-out ponds after 
acclimatization. Grow-out systems are considered extensive, semi-intensive or intensive 
according to stocking density and associated management parameters. Farmer can get 
their final yield and earning after harvesting from the grow-out ponds. The brief 
description of this system is given in Table 1. Extensive system requires less input 
compare to others. Semi-intensive and Intensive system requires high input and 
technology for large production. However extensive and semi-intensive ponds have risk 
of spreading disease during culture period. 
Brief history of shrimp farming in Pakistan: 
Basically Pakistan has no specific traditional shrimp farming history like other Asian 
countries. However in shrimp fishery sector, it has significant contribution and the annual 
average catch of shrimps was around 25 × 103 metric tons in 2007 and is exported to 
about 40 countries worldwide. The United States of America and Japan are the major 
importers of frozen shrimps (Marine Fisheries Department-MFD unpublished report 
2008). The experimental shrimp farming was started in 1980s, when the Government of 
Sindh began the establishment of a pilot scale farming at Mirpur Sakro, District Thata, at 
the same time few private companies also began the grow out phase of shrimp farming. 
All those activities were not long lasting due to high mortality of seeds imported from 
Malaysia and Srilanka, lack of locally available hatchery seed , feed and technical 
expertise (FAO, 2011). During 1990′s National Institute of Oceanography (NIO) took a 
step ahead and obtained one crop through extensive system by stocking larvae, captured 
from creeks (NIO unpublished report 1996). In beginning of twenty’s century the 
government took the initiative and Marine Fisheries Department (MFD) established a 
shrimp hatchery complex at Hawks Bay which started operation in 2002. Similarly NIO 
had also established experimental hatchery in 2003(Mahmood, 2003; Amjad et al., 2005). 
These hatcheries initiative to produce seed locally from native species (F. merguienis). 
Later seeds produced from these hatcheries were stocked in Gharo grow out ponds and 
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harvested at a marketable size of 16-20 gm (NIO proceedings, 2003). In the same era, a 
private company had successfully cultured the postlarvae imported from Malaysia and 
produced about 3.0 tons of shrimp that were later exported (FAO, 2011). Unfortunately 
all these activities were stopped after harvesting one or two crops due to expensive 
imported feed used in hatcheries and grow out phases. Recently, Fisheries Development 
Board (FDB) in collaboration with Ministry of Food, Agriculture and Livestock 
(MINFAL), Sindh Fisheries Department and MFD is working on many projects of 
aquaculture including establishment of shrimp hatcheries and grow out farms. Private 
sector is still involved in this business but they totally rely on imported seed, feed and 
also hired foreign consultants. This practice is not feasible for the development of shrimp 
farming industry. 
Learning experience from other countries: 
Asian countries are leading the world’s shrimp farming industry through high 
production. One strategy is to develop shrimp farming in country by adopting their 
experiences, but still there are some considerations like, to adopt current technology for 
high production is sustainable for short term but not for long term strategy. Adopting 
current technology will increase the demand of imported broodstock species, larvae, high 
quality feed for growing in intensive system to gain large production and profit. In the 
past it might be one of the reasons due to which shrimp aquaculture was not developed in 
the country. Such intensive system would be appreciated and much feasible, only if most 
of the inputs will be generated within the country. The adopted latest technology and 
products from the other countries should be modified in relation to domestic 
environmental conditions and species. Figure 3 shows some strategies for the 
development of sustainable shrimp farming followed by the experiences of other 
countries like Thailand, Sri Lanka, Vietnam and India (Smith, 1996). Environmental, 
diseases and social/economics impacts are the main concerns from the shrimp farming. 
All these concerns should be kept in mind during the establishment of this industry. 
Opportunities and future of shrimp farming: 
The establishment of shrimp farming was begun in 1980′s but after passing few years 
it could not be sustained despite several attempts were made to develop shrimp culture 
and still at initial stage. No doubt all the stakeholders and researchers worked hard for the 
development of shrimp farming in the country but still did not get the complete success to 
achieve the goal. In the beginning the hurdles were locally available seed, feed and 
expertise in developing shrimp farming; later got success in producing local seed and 
expertise but feed remained the problems. Feeding represents 40 to 60% of total 
production cost in semi-intensive and intensive shrimp farms (Olmos et al., 2011), 
therefore imported feed may not be feasible for growing shrimps. Therefore the 
production of good quality feed is necessary which can help the native species to grow 
fast in local environment in hatchery, nursery and grow out phases.  
To avoid the environmental impacts of exotic species, native species should be 
cultured by improving the breeding techniques to produce their own brood stocks and 
spawners in local environmental condition. As F. merguiensis is not attractive to farmer 
because of its poor growth under high culture condition, however problems could be 
solved through selective breeding program. Such practiced was proven effective in 
shrimp like P. vanamei, P. stylistoris and P. chinensis (Othman, 2006). As shrimp 
farming is still at initial stage of development in Pakistan so if the farmer would culture 
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exotic species for high profit production, could spread diseases in the local environment. 
Since, disease is one of the major problems in P. monodon production therefore farmers 
have been shifted to whiteleg shrimp culture after 2001(Chowdhury et al., 2010). 
Producing a few batches of shrimps either from exotic or local species are not a final 
achievements, definitely it is one step in forward direction but regular research and 
continuous shrimp production is required to solve the problems. Around the world, after 
1970 a spectacular change was observed in the traditional system of farming after the 
success in the research on maturation, spawning, feed formulation and hatchery 
production of shrimps. It is necessary to initiate such research work in the relative field 
along with commercial farming which could helpful in developing farming of the local 
species. 
 
Fig. 3. Details of various strategies from the experience of other countries, could be 
helpful in establishing sustainable shrimp farming in the country. 
 
Another important issue for farming is availability and collection of broodstock from 
the wild. Since F. merguiensis is abundant and P. mondon and P. indicus are rarely found 
in the coastal waters. 
If the advanced techniques and facilities are provided to local fisherman and their 
boats for capturing and keep live the brooders without stress. It can provide regular 
supply of broodstock to hatcheries and also possible to mature P. monodon and P. indicus 
in the hatchery facilities. Fully equipped boats could be helpful in producing hatchery 
larvae of all commercially important local available species at mass scale. Besides all 
this, the role of government and other stakeholders could not be denied. Government 
should make such policies including low cost land, consultancy, training, road 
construction and tax reduction on related imported equipment etc. All these facilities may 
encourage the farmers and investors to invest in shrimp farming industry. Government 
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and private sector should also support and initiate research projects to support 
advancement in aquaculture. 
Pakistan has suitable environment, water quality and soil for shrimp farming (NIO 
unpublished report 1996). Since farming is not yet common at mass scale therefore the 
risk of spreading diseases are rare. Proper management and expertise in this field can lead 
to achieve two crops in a year. 
 
CONCLUSIONS 
 
Shrimp farming is fastest growing sector to compete the aquatic food production in 
the world. Pakistan coastal waters are rich in shrimp species which are suitable for 
aquaculture including F. merguiesis, P. indicus and P. monodon. Pakistan also has ideal 
environmental condition for developing shrimp farming. Shrimp farming is still infancy 
in Pakistan despite many successful attempts was made in the past. The main reasons of 
this are unavailability of local feed, no regular production of hatchery seed, lack of 
technical expertise and advance research and broodstock management. Government and 
private sector coordination could be helpful to overcome all these problems. This not 
only will help in developing the shrimp farming but also promote the farming of native 
species and keep the environment safe from the environmental risk of exotic species in 
aquaculture. Sustainable shrimp aquaculture could be established by adopting latest 
technology and products. 
 
RECOMMENDATIONS 
 
• Native species should be cultured to avoid the environmental risk of exotic species.  
• Government and private sector should promote the research and commercial 
production of shrimp by providing the facilities to relevant field.  
• Good quality feed should be prepared locally which can help the native species to 
grow fast in local environmental condition. 
• Provide opportunity to the skilled people of relevant field. Also train the farmer and 
local fisherman for growing the shrimps in grow-out pond.  
• Such system should be developed which can produce regular production of seed in 
the hatchery. 
• Local boats should be equipped with all the facilities which could be helpful in 
capturing the broodstock from the wild.  
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